The research was conducted to study the population and diversity of soil and leaf litter mesofauna in arable soils under different types of vegetation and slope at the Agriculture Experimental Field (AEF) of University of Lampung.
INTRODUCTION
The Agriculture Experimental Field (AEF) is the most productive agricultural field at the Faculty of Agriculture, University of Lampung, consisting of five land classes with different slopes. The slope is one of the factors affecting the soil organic matter content and the availability of nutrients. The vegetation type on the AEF is very diverse, consisting of the tree stands to natural vegetation, treated or untreated land, as well as intensive agricultural land. The types of vegetation on the AEF are identified as cogon grass, sugar cane, cassava, rubber, rice, bamboo, banana, and cocoa as well as intensive farming of cassava-maize-cassava. Various types of vegetation on the AEF are believed to play a major role in controlling the presence of different types of soil biota, including mesofauna.
In the terrestrial ecosystem, the soil fauna involves in nutrient status of the soil via organic matter decomposition as well as plant debris (leaf litter) and soil mixing. Soil mesofauna, as part of soil fauna, also plays an important role in soil ecosystems. Hence, mesofauna population and diversity in soil can be used as parameters of soil fertility. The existence of mesofauna in soil is strongly affected by environmental factors, such as soil temperature, pH, and other soil properties. Furthermore, in this study, the land slope is considered as the main environmental factor affecting the soil organic matter content and the availability of nutrients (Hidayat et al. 2012) .The research was conducted to study the population and diversity of soil and leaf litter mesofauna from different vegetation types and slopes at The Agriculture Experimental Field (AEF), University of Lampung. 
MATERIALS AND METHODS

The Research Site
Data Collection
The soil analysis was conducted at the Laboratory of Soil Science, Department of Soil Science, Faculty of Agriculture, University of Lampung. The research was conducted using a survey method (non-experimental design). The collection of the data was based on the observation points to determine the condition of the vegetation at the research site, namely The Agriculture Experimental Field (AEF), University of Lampung. The soil samples were collected in November 2015 (at the end of dry season) and April 2016 (the end of rainy season). The soil samples were collected using a 5 cm diameter core sampler after removing the leaf litter layer in each observation point. The leaf litter were collected at the rainy season (March 2016) with three replicates. The main variables such as soil mesofauna population (individual dm -3 ) and Shannon-Weaver Diversity Index were determined according to the method of Odum (1983) as follows:
Total population (dm The soil properties such as soil temperature ( o C), soil moisture content (%), soil pH, total-N (Kjeldahl method), organic matter content (Walkley and Black method), and soil C/N ratio were measured. The soil properties were then correlated with the soil mesofauna population or with soil mesofauna diversity index.
RESULTS AND DISCUSSION
Population of Soil Mesofauna
Due to the collected data were not homogenous, the statistical analysis of the data was not performed. Instead, the data were presented using a boxplot diagram. Figure 2 showed the distribution of soil mesofauna population for all vegetation sampled at the end of dry season (November 2015) and at the end of rainy season (April 2016). The abundance of soil mesofauna at the end of dry season was much lower than that of the rainy season. The result suggested that seasonal climatological variation might influence the distribution and/or diversity of soil mesofauna. The study of Kethely (1990) reported that dry conditions in the upper soil horizons would limit soil fauna activity, while moist conditions would present an opportunity for an increase of activity and reproduction of soil fauna due to higher organic (Table 1) , possibly due to the amendment of organonitrophos fertilizer, which is an organic fertilizer made from a mixture of cow dung and monosodium glutamate solid waste enriched with nitrogen-fixing microbes as well as phosphorus-solubilizing microbes (Lumbanraja et al. 2013) . Changes in the soil fauna community after fertilization is primarily caused by food quantity and quality, and modification of soil physical and chemical properties (Wang et al. 2016 ). The addition of organic matter in the fertilizer composition, serves as an energy as well as carbon source for the soil mesofauna so that it can increase the mesofauna population.
The plots with cassava vegetation, i.e. SiL, SiB, and (SiR) were located at different slopes i.e. sloping, undulating and hilly, respectively. However, the highest population was found in the land with the slope of 15-30% (hilly) in which the range of mesofauna population was 259-313 individuals dm -3 (the second highest after sugar cane). The land with cassava vegetation (SiR) has been conserved through terracing techniques to flatten the land, so that runoff and erosion can be reduced (Utami 2000) . In addition, the vegetation is surrounded by perennial plants (agroforestry), which have a large canopy and can contribute as mulch and green manure (Sumarno et al. 2011) . The study of Chanan (2012) suggested that organic materials (biomass) derived from perennial plants are able to store carbon for a long term. The soil organic carbon content in cassava plot (SiR) is relatively higher than that in other cassava plots, thus in this case the slope does not affect the soil mesofauna population.
There are eight orders of mesofauna identified in the Agriculture Experimental Field, namely Acarina, Collembola, Diplura, Pseudoscorpions, Symphyla, Araneae, Coleoptera and Isopoda (Table  1) . The predominant order in all soil samples taken both in November 2015 and April 2016 is Acarina, with an average of total population ranging at 31-333 individual dm -3 , followed by Collembola ranging at 3-153 individual dm -3 . The mesofauna Isopod was found mainly in the soil samples taken in April 2016, because the soil moisture content of the soil samples taken in April is higher than that in the samples taken in November 2015. The study of Singh et al. (1991) showed that during the wet season Isopods gather on the soil surface and migrate to the sub soil during dry season. Other soil mesofauna namely Diplura, Symphyla, Coleoptera, and Pseudoscorpiones are not always found in every soil sample.
Soil Mesofauna Diversity Index
The highest diversity index (H') of soil mesofauna sampled in November 2015 was observed in the plot with cogon grass (A 2 B) at 0.61, followed by the plot with rubber plantation (KrB) at 0.57 and cocoa plantation (KB) at 0.49 (Table 2) . In April 2016, the highest diversity index (H') of soil mesofauna was observed in the plot with cassava vegetation (SL) at 0.77 followed by the plot with cogon grass (A 2 R) at 0.70, and cogon grass (A 1 R) at 0.69. Based on the data in Table 2 , in general the highest Diversity Index (H') of soil mesofauna was found in the plot with cogon grass (A 2 B) at 0.70, consisting of four orders of mesofauna, while the lowest diversity index of soil mesofauna sampled in November 2015 was observed in the plots with cassava vegetation, consisting of one order. However, in general, the diversity indexes of soil mesofauna under different vegetation types are still categorized as low based on Shannon-Weaver category (Table 2) .
Correlation between Soil Properties and Soil
Mesofauna Population and Diversity Index (H ')
Physical and chemical properties in of soil samples taken in each plot with different vegetation types in November 2015 and March 2016 are presented in Table 3 and 4. The soil properties vary under different vegetation types.
The results of correlation analysis showed that during the first sampling (November 2015), soil pH is positively correlated to soil mesofauna population. The range of the soil pH is between 5.02 (acid) - indifference group. However, other soil parameters, namely organic carbon content, total-N, soil C/N ratio, soil moisture, and soil temperature are not correlated to soil mesofauna population sampled in November 2015 and April 2016 (Table 5 ). In addition, the results of correlation analysis showed that soil total-N is positively correlated to diversity index of soil mesofauna (November 2015), indicating that an increase in soil total-N will increase the Diversity Index (H') of soil mesofauna (Table 6 ). The soil moisture (November 2015) and soil C/N ratio (April 2016) are positively correlated to the Diversity Index (H'), indicating that an increase in soil moisture and soil C/N ratio will increase the soil mesofauna Diversity Index (H') ( Table 6 ). The results suggested that there are different groups of mesofauna responding apparently to litter quality gradient at early stages of litter decomposition as indicated by high litter C/N ratio. However in other case some other groups of mesofauna seem to show preferences for high quality litter (Makulec and Szanser 2006; Pangaribuan 2015) . A high soil C/N ratio means less nitrogen that has been decomposed (Setiawan 2003 ) and the soil contains high carbon, resulting in higher soil C/N ratio.
Population of Leaf Litter Mesofauna
Most of the population distribution pattern of the leaf litter mesofauna under different vegetation types are not normally distributed (Table 7) . Examples of normally distributed population pattern were observed in the plots with the cassava vegetation (SiL) and cogon grass (A 1 R) . The average population of leaf liter mesofauna in each plot with different vegetation types can be seen in Table 7 . The mesofauna distribution can be seen in Figure 3 , while the population and diversity of leaf litter mesofauna are presented in Table 7 . The leaf litter mesofauna population differs depending on the vegetation type. The highest population of leaf litter mesofauna was observed in the plot with cassava vegetation (SiR) at 706 individual 100 g -1 , followed by the plots with cassava vegetation (SiB) at 649 individual 100 g -1 , cogon grass (A 2 B) at 447 individual 100 g -1 , and bamboo (BB) at 379 individual 100 g -1 . The lowest population of leaf litter mesofauna was in the plot with rubber plantation (KrB) at 65 individual 100 g -1 .
The high population and type of leaf litter mesofauna found in the plots with grass and bamboo are likely due to the mesofauna prefers to both types of organic matter as a substrate and habitat (Setiawan 2003) . There are seven orders of leaf litter mesofauna identified in the current study, such as Acarina, Collembola, Diplura, Symphyla, Tysanophtera, Coleoptera and Isopoda (Table 7 ). The order of the leaf litter mesofauna is dominated by Acarina, with the abundance of 41-567 individual dm -3 , then followed by Collembola with the abundance of 22-136 individual dm -3 . While other mesofauna such as Isopoda, Symphyla, Diplura, Coleoptera and Tysanophtera are not always found in each litter sample. The study of Alfred et al. (1991) showed that the abundance of Collembola in the Khasi Hills, Northeast India is lower than Acarina. It relates to the ability of mesofauna to adapt to environmental conditions and any vegetation types.
Diversity Index (H') of Leaf Litter Mesofauna
The Diversity Index (H') value of leaf litter mesofauna and soil mesofauna are similar, with the highest Diversity Index (H') of leaf litter mesofauna was found in plots with cogon grass (A 1 B) (0.78), rubber (KrB) (0.76) and cogon grass (A 2 B) (0.65). However, data in Table 8 showed that the diversity index (H') of leaf litter mesofauna is low according to Shannon-Weaver category.
Correlation between Litter Chemical Properties and the Abundance and Diversity
Index (H') of Litter Mesofauna
The highest vegetation biomass was found in the plot with cocoa plantation (KB), while the lowest vegetation biomass was observed in the plot with cassava (SL) ( Table 9 ). The results of correlation analysis showed that leaf litter biomass is positively correlated to litter mesofauna population, but not correlated to the Diversity Index (H') ( Table 9 ). The result indicated that more leaf litter biomass will increase the mesofauna population, but not for the Diversity Index (H'). Mesofauna population is closely related to leaf litter biomass produced by each vegetation, thus biomass availability will determine the mesofauna density (Suin 2003) . The leaf litter biomass correlates with the population, so higher biomass will increase the mesofauna population, which varies among vegetations. This result is in line with the study of Harahap (2015) which showed that leaf litter biomass is positively correlated to leaf litter mesofauna population. Soil organic-C, soil total-N and soil C/N ratio are not correlated to the population and Diversity Index (H') of leaf litter mesofauna (Table 10 ). An increase of organic C and total-N in leaf litter will increase the population of leaf litter mesofauna, as well as its C/ N ratio and diversity index (H').
CONCLUSIONS
The highest population of soil mesofauna sampled in November 2015 and April 2016 was found in sugarcane cultivation area (TB), while the highest leaf litter mesofauna population was observed in the plot with cassava vegetation (SiR). The highest Diversity Index (H') of soil mesofauna sampled in November 2015 and April 2016 was found in the plot with cogon grass (A 2 B), while the highest Diversity Index of leaf litter mesofauna was observed in the plot with cogon grass (A 1 R), but all the Diversity Indexes obtained in the current study are classified as low based on Shannon-Weaver category. The predominant mesofauna in soil and leaf litter samples is the order of Acarina. Higher leaf litter biomass will increase mesofauna population, but not the Diversity Index (H'). Cassava can be grown in three different land classes without being affected by the slope. 
